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CHAPTER 1 
INTRODUCTION 
1.1 Background of the study 
 
Oil palm frond fibre (OPFF) have been reported as suitable biomass for biochemical and 
biomaterials production since these materials are rich in carbohydrate and lignin, available 
throughout the year, renewable and sustainable sources.(Zahari et al., 2014). Biomass as a 
renewable energy source can reduce the dependency on fossil fuels and provide significant 
advantages in terms of carbon dioxide emissions reduction and therefore less greenhouse effect 
will be seen. Oil palm frond fibres (OPFF) are the most abundant type of wastes produced 
worldwide with annual generation capacity of about 58 million tonnes in 2011(Nafsiah et al., 
2013).  
OPFF is chosen as the raw material because it is one of the renewable sources which is rich in 
lignocellulosic material that is possible to be converted into value-added products and 
chemical. Besides that, the uses of lignocellulosic material may help to cut the overall cost of 
production because this material is cheap and easily available. Moreover, the environmental 
problem may reduce if lignocellulosic material is used as raw material.  
On the other hand, lignocellulosic material has three main components which are 
hemicelluloses, cellulose and lignin. Hemicelluloses and cellulose are referred as carbohydrate 
polymer while lignin as aromatic polymer. The cellulose component is known as glucose 
polysaccharides while hemicelluloses are divided into two type of polysaccharide with 
different sugars which are hexoses (glucose, mannose and galactose) and pentoses (xylose and 
arabinose) (Wong et al., 2011) . 
The lignocellulosic material undergoes acid or enzymatic hydrolysis in order to release xylose 
from hemicelluloses. For this research, acid hydrolysis was chosen rather than enzymatic 
hydrolysis because acid hydrolysis is an easy method compared to enzymatic hydrolysis. Many 
studies show that, acid treatment can be more dependable for the hemicellulosic fraction to be 
hydrolysed. The efficient utilization of these wastes for value added bio-products would not 
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only save the environment but also increase the economic income for nation as the aim of this 
research is to produce xylose from oil palm frond fibre.  
The amount of xylose recovered from the OPFF depends on the liquid to solid ratio of acid to 
biomass, temperature, and concentration of acid. It is important to determine the suitable 
condition of acid hydrolysis in order to get a high value of xylose production. 
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1.2 Motivation 
The palm oil industry is the backbone of the Malaysia's economic growth. Indisputably, 
Malaysia is an essential source of this commodity. In 2014, 25.07 million tonnes of oil palm 
products from Malaysia were exported abroad (Fahmi et al., 2014). During oil palm fruit 
harvesting, the pruning of OPFF produces approximately 44 million tonnes dry weight of OPFF 
annually.  
Malaysia has been the one of the world leading producer for oil palm industry. According to 
latest statistic on April 2014 shown by Malaysian Palm Oil Board (MPOB), oil palm trees cover 
a total of 5.230 million hectare representing 79% of the total area (6.6 million hectare, 2009) 
designated for agriculture and 15% of overall Malaysian territory (Kong et al., 2014). 
According to the total life time of oil palm tree plantation, only 10% by weight of oil palm tree is 
converted as the final product which are palm oil and kernel oil while the remaining 90% will 
become biomass waste  in the form of empty fruit bunches (EFB), kernel shells, palm oil mill 
effluent (POME), trunks and oil palm frond fibres (OPFF) (Kong et al., 2014).  
The waste generated from oil palm plantation in recent years have created a major disposal 
problem due to the fact that open burning of the wastes are discouraged by the Department of 
Environment in Malaysia. Hence, the conversion of these wastes into value added products such 
as xylose using acid hydrolysis method will overcome the aforementioned problems. Production 
of xylose from OPFF is mainly used for the production of xylonic acid in industries.  
 
 
 
 
 
 
 
